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 Abstract 
Background 
Patients with dysphagia are at increased risk of stroke-associated pneumonia. There is wide 
variation in the way patients are screened and assessed during the acute phase. The aim of 
this review was to identify which methods of assessment and management in acute stroke 
influence the risk of stroke-associated pneumonia. Studies of stroke patients that reported 
dysphagia screening, assessment or management and occurrence of pneumonia during acute 
phase stroke were screened for inclusion after electronic searches of multiple databases from 
inception to November 2016. The primary outcome was association with stroke-associated 
pneumonia.  
Summary 
Twelve studies of 87824 patients were included. The type of dysphagia screening protocol 
varied widely across and within studies. There was limited information on what comprised a 
specialist swallow assessment and alternative feeding was the only management strategy, 
which was reported for association with stroke-associated pneumonia. Use of a formal 
screening protocol, early dysphagia screening and assessment by a speech and language 
pathologist (SLP) was associated with a reduced risk of stroke-associated pneumonia. There 
was marked heterogeneity between the included studies, which precluded meta-analysis.  
Key Messages 
There is variation in assessment and management of dysphagia in acute stroke.  
There is increasing evidence that early dysphagia screening and specialist swallow 
assessment by a SLP may reduce the odds of stroke-associated pneumonia.  
There is the potential for other factors to influence incidence of stroke-associated pneumonia 
during the acute phase.  
 
 Introduction 
 
Stroke-Associated Pneumonia (SAP) incorporates the spectrum of lower respiratory tract 
infections within the first 7 days after stroke onset.
[1]
 It is one of the most common post 
stroke infections, affecting 14% of patients,
[2]
 and is associated with an increased risk of 
hospital mortality,
[3] 
prolonged hospital stay,
[4] 
and associated healthcare costs.
[5] 
The timing 
of SAP reflects the complex relationship between infection and inflammatory responses 
which may precede and develop post stroke. Respiratory infections frequently trigger 
ischemic stroke and worsen in the days following.
[6]
 Brain-induced immunodepression and 
aspiration related to impaired consciousness and dysphagia
[7] 
increases vulnerability to SAP 
in the acute phase after stroke. 
 
Incidence of dysphagia in stroke patients varies widely depending on patient characteristics, 
variations in study design, type and severity of stroke, time of assessment and diagnostic 
techniques.
[8 ] 
In acute stroke, the incidence ranged between 37-78% depending on 
assessment method; lower incidence was detected using an initial screening test (37-43%) 
compared to clinical assessments (30-55%) and videofluroscopy (VFS) (64-78%).
[8]
 
  
Early identification of dysphagia post stroke informs decisions regarding nutritional 
management and may reduce pulmonary complications. Multiple national and international 
guidelines 
[9-13]
 recommend that people with acute stroke have their swallow screened by an 
appropriately trained healthcare professional, using a validated screening tool and remain nil 
by mouth (NBM) until a swallow screen is completed. Recommended time from admission to 
screen ranges from within 4 
[9,12] 
to 24 hours.
[11]
 If dysphagia is suspected, the person should 
be referred to a healthcare professional with expertise in swallowing to have a specialist 
 assessment. This usually comprises of a cranial nerve examination, trials of different diet and 
fluid textures and compensatory strategies. Those with suspected aspiration should be 
reassessed for instrumental examination using techniques such as VFS or Flexible 
Endoscopic Evaluation of Swallowing (FEES).
[9,10] 
Results from these assessments inform 
management which may include: NBM with alternative nutrition if swallowing is unsafe, diet 
or fluid modification, compensatory strategies or muscle strengthening exercises.   
 
There is a wide variation in dysphagia screening protocols (DSP) and no consensus exists on 
the optimal DSP.
[14]
 Most speech and language pathologists (SLPs) apply their clinical 
reasoning to tailor their bedside assessment over using a standardised assessment
[15]
 such as 
The Mann Assessment of swallowing ability.
[16]
 To complicate matters further, the 
terminology describing DSPs and bedside clinical assessments is often used inconsistently 
and interchangeably.
[12]
  
 
The aim of this systematic review was to answer the question “How do methods of dysphagia 
screening, assessment and management during the first 72 hours of admission affect the risk 
of SAP?” The objective was to identify which methods influence the risk of SAP. A search of 
the National Institute for Health Research Centre for Reviews and Dissemination (NIHR 
CRD) Database
[17] 
was undertaken to check there were no existing or on-going reviews, 
which addressed this question. 
 
Methods 
Search strategy and selection criteria 
                                                                                                                                                                            
 
 A systematic review was undertaken according to the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) statement and Centre for Reviews and 
Dissemination guidance.
[18,19] 
A building block
[20]
 approach identified search terms for each 
concept which were added together, using the Boolean AND operator. Two search strategies 
were used to develop the search terms; National Clinical Guideline for Stroke
[9]
 and the 
PISCES (Pneumonia in Stroke Consensus) Group
[1]
. Co-authors (SP, KS, MG) reviewed the 
search strategy (Appendices). Electronic databases were searched from inception for relevant 
studies: CINAHL (via EBSCOhost to 19/11/16), COCHRANE (via Wiley Online to 
23/11/16), EMBASE (via NICE Healthcare Databases to 23/11/16), MEDLINE (via 
EBSCOhost to 19/11/16) and SCOPUS to 23/11/16. In addition, references and citations of 
included studies were screened.    
 
The review was restricted to peer-reviewed English language stroke research, which 
evaluated dysphagia screening, assessment or management within the first 72 hours of 
admission to hospital, and recorded frequency of SAP. The time restriction of ≤ 72 hours 
might not be explicit in the title/abstract; therefore, if the abstract met all the other inclusion 
criteria, it was included in the next stage of the screening process. Non-stroke or mixed 
population, studies of exclusively intubated and mechanically ventilated patients or where 
dysphagia assessment or management was beyond 72 hours were excluded and studies not 
documenting SAP or pneumonia post stroke or pre-existing pneumonia.  
 
Two authors independently applied the inclusion/exclusion criteria to titles and abstracts for 
eligibility (Appendices). Differences were forwarded to a third author for consensus. 
Abstracts that met the inclusion criteria were recommended for full text reading.  SAE, SP 
 and KS screened 10% of articles recommended and any differences were agreed by 
consensus. SAE assessed remaining articles.  
 
Data Abstraction and Analysis 
SAE piloted and designed a data extraction form base on Royal College of Physicians 
National Clinical Guideline for Stroke
[21]
 and independently extracted data for the titles. Data 
extraction included study design and baseline characteristics of the population, as well 
method of screening, assessment and management, rate and association with pneumonia 
(Appendices).  Quality Assessment tools
[22, 23] 
were used to appraise the studies for risk of 
bias (Appendices).   
 
Statistical Analysis 
Inter rater reliability was analysed using the Kappa statistic. Heterogeneity was evaluated 
using random effects models. 
[24]
 Given that substantial heterogeneity was expected, further 
meta-analysis was not anticipated. Microsoft Excel produced forest plots for illustration only. 
[25]
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Results 
Database searching found 518 references and 13 arose through other sources (Figure 1). 
Inter-rater reliability for the inclusion/exclusion criteria was 0.71. Forty-one full text articles 
were assessed for eligibility. Twelve studies with a total of 87,824 ischemic and 
haemorrhagic stroke were included (Table 1).  The majority were prospective observational 
 studies, of which 5 were registry based 
[26-30]
. Two used a quasi-experimental design;
 [31,32] 
and post intervention data are reported (Figure 2). There was one retrospective review.
[33] 
Europe,
[26-28, 31, 32, 34] 
hosted 50% of studies, United States 25%
[29, 35, 36]
; the remainder were in 
Chile,
[33]
 Japan
[37] 
and Canada.
[30] 
Stroke severity was reported in seven studies using the 
National Institutes of Health Stroke Scale (NIHSS). There was variation in the way 
participant characteristics such as age and NIHSS were reported and missing information, 
which precluded doing any summary statistics. One study
[28]
 accounted for 72% of the 
combined population of studies, making measurement of mean statistically inappropriate. 
Marked variation in study design, reporting of participant characteristics and the dominance 
of one study prohibited meta-analysis.  
 
 
Most studies controlled selection bias by consecutive recruitment of patients that met 
eligibility criteria and screening of all patients on admission.
[26-32,35,36] 
There was still 
potential for bias dependent on the actual rate of screening. One study screened only patients 
considered at risk of dysphagia
[33]
 while in another, it was unclear how the cohort was 
recruited.
[37]
 Performance bias is also likely to have influenced reported findings. Potential 
risk for measurement bias exists because of heterogeneity in methods of dysphagia 
intervention and variation in the way SAP was diagnosed. The criterion for determining the 
reliability of results ranged from levels of significance only (p=≤0.05)[31], to odds ratios 
(OR),
[26,29,37]
 and adjusted odds ratio (aOR).
[28,30,33] 
The confidence intervals for the 
association between dysphagia screening and SAP in the Chilean
[33] 
and Japanese
[37]
 study 
(Appendices), suggested uncertainty about the precision of the results. 
 Type and Methods of Dysphagia Screening 
Three studies reported more than one type of screening method involving a combination of 
informal, formal and standardised assessments.
 [29, 30,32]
 The Toronto Bedside Swallowing 
Screening Test (TOR-BSST) was most frequently used in the Canadian registry-based 
study.
[30]
 Perry and McLaren found the Standardised Swallow Assessment (SSA) the most 
common method in their post-test group.
[32]
 Two studies used The Gugging Swallow Screen 
(GUSS).
[27,31] 
Smithard et al. used their own validated Bedside Swallow Assessment.
[34] 
Maeshima et al. used a repetitive saliva swallow test and modified water test.
[37]
 Two studies 
used locally developed screens,
[26,35]
 and two did not describe the screening process or 
specify the DSP.
[33,36]
 In the largest study the dataset lacked information on the nature of the 
DSP used.
[28]
 
 
Screening was undertaken by nurses, physicians, physiotherapists with special training in 
dysphagia and SLPs. Methods of screening followed a stepwise procedure, which began with 
an indirect swallowing test or risk assessment followed by a direct swallow assessment with 
water and, in some studies, diet consistencies. Four studies involved an indirect and a direct 
swallow test with water only;
 [29,32,34,37]
 which is consistent with the TOR-BSST.
[30]
 One study
 
involved only direct assessment with water and/or thickened apple juice and an additional 
swallowing and cough provocation test to detect for silent aspiration.
[26] 
The GUSS involves 
an indirect and direct swallow assessment with water, semi solid and solid diet 
consistencies.
[27,30] 
Odderson et al. described a similar approach.
[35] 
 
Frequency and time of screening 
The percentage patients who were screened ranged from 12.1% to 100%. Differences were 
due to screening only participants perceived to be at risk, adherence to local protocols and 
 study design. In 4
 [26, 28-30]
 out of the 5 stroke registries, incidence of screening ranged from 
61% to 87.7%. All patients underwent a screen in the Bernese Stroke Registry study.
[27]
 
Hinchey et al.
[29]
 found adherence to dysphagia screening was higher in hospitals with a 
formal DSP compared to those without (78% vs. 56%), and formal dysphagia screening was 
associated with increased adherence to completing the screen before oral intake. Time of 
screen is shown in Table 1.  
 
Type and Methods of Specialist Swallow Assessment 
Six studies reported patients seen for a clinical swallow assessment or consultation by a SLP 
[28-30,32,35]
 or equivalent trained professional.
[26] 
 No studies reported use of a validated 
assessment.  There was limited information on what comprised a specialist swallow 
assessment (Appendices). Two studies
[31,36] 
used the terms SLP screening and assessment 
interchangeably but did not provide information on what each involved. Odderson et 
al.
[35]
reported that where a patient did not meet the criteria for safe swallowing, swallowing 
evaluation was completed by a SLP and reviewed daily. Al-Khaled at al.
[26]
 reported that, if 
swallowing difficulties were suspected following the screen, further dysphagia tests were 
performed.  
 
Frequency and time of assessment 
The proportion of patients who had a SLP assessment varied by study. Bray et al.
[28]
 found 
39% of all patients had a SLP assessment contrasting with Odderson and McKenna's 
[36]
 87% 
assessed and subsequently treated (61%). Hinchey et al.
[29] 
stated 22% received a SLP 
bedside or formal examination. Joundi
[30] 
reported 77% of patients who had a documented 
screen were assessed by SLP.  
 
 Four studies provided information on when patients were seen by a SLP. 
[28, 31, 32,36] 
Bray et 
al.
[28] 
reported 39% had a SLP assessment 22.9 hours post admission (median; IQR 6.2-49.4 
hours). Perry and McLaren
[32]
 reported that, in the post-test study group, 56% were assessed 
within 72 hours compared to 39% in the pre-test group (p<0.058). Odderson and McKenna
[36]
 
reported a SLP assessment on Day 2. On Day 5, a decision was made about the need for 
alternative nutritional support e.g. percutaneous gastronomy tube (PEG). Palli
[31 ]
reported 
prior to the implementation of 24/7 Nurse screening, patients had a swallow assessment 20 
hours from admission (range, 1-183 hours).  
 
Three studies referred to instrumental investigations or contrast radiography;
 [27, 34,37] 
Smithard et al.
[34]
 performed VFS when possible within 24 hours of the bedside assessment, 
and further dysphagia evaluation was performed by VFS or FEES as part of the GUSS if a 
patient scored < 5 points. No information was provided on number of patients for these 
investigations. Maeshima et al.
[37] 
reported contrast radiography was performed if any 
abnormality in bedside swallow assessment or pulmonary aspiration with oral intake was 
suspected but no information on how often this occurred.    
 
Type and Methods of Dysphagia Management 
Nine studies
[26, 27, 29, 30, 32, 34-37]
 referred to types and methods of dysphagia management 
during the acute stroke phase. The level of detail was limited. Types of management included 
direct, indirect and compensatory strategies. Examples of direct strategies were: nil by mouth 
with enteral or parenteral feeding/fluids,
[26,27, 29, 30,32, 34-37]
 if the swallow was unsafe, or 
supplementary nutrition/hydration if oral intake was insufficient, therapeutic eating of small 
amounts, diet modification, and adjusted posture.
[29, 32,35,37]
 Indirect strategies included: oral 
care, oral articulation exercises and pharynx cooling stimulation.
[37] 
Compensatory strategies 
 included: chin tuck, head rotation and multiple swallowing.
[37]
 Al-Khaled
[26]
 referred to SLP 
initiating measures of therapy but did not describe what this involved.  
 
Definition and Diagnosis of Pneumonia  
The Centers for Disease Control and Prevention (CDC) criteria
[38]
 were used to define 
pneumonia in 3 out of 12 studies (Appendices).
[27, 29, 37]
 One study
[31]
 used the PISCES SAP 
diagnostic criteria
[1]
.
 
Four used a combination of clinical symptoms, signs, and radiologic 
findings on X Ray and laboratory results.
[27, 30, 32, 34]
 The definition for 4 studies was based on 
clinician initiation of antibiotics.
 [28, 32-34]
Odderson et al.
[35]
 referred to criteria for aspiration 
pneumonia but did not define the criteria. Odderson and McKenna
[36]
 provided no definition. 
 
Measurement of when pneumonia was reported varied. Most studies reported pneumonia 
during hospitalisation.
[26,27,29,31-33,35,36]
 Two studies reported within 7 days of admission.
[28,34]
 
Maeshima et al.
[37] 
reported pneumonia pre/post 72 hours of admission and one study 
reported within 30 days of hospitalisation.
[30] 
 
Incidence of SAP   
Overall incidence was reported in 8 studies
[26-29,33,35-37]
 (Appendices) and ranged from 0% to 
23.6%,
[35, 33]
 with the largest population at 8.7%.
[28] 
 Maeshima et al.
[37] 
found 26.9% 
developed SAP had early onset pneumonia with development of pneumonia within 72 hours 
of admission. Six studies compared rates of pneumonia between dysphagia and non-
dysphagia patients 
[26,27,30,32,34,37] 
Patients with dysphagia were at increased risk of SAP 
compared to patients without dysphagia (OR 8.57; 95% CI 5.65-13) (Figure 2). Five studies 
found implementing a formal dysphagia screening protocol or clinical pathway significantly 
reduced pneumonia rates.
 [29,31,32, 35,36]
Odderson and McKenna found implementing a clinical 
 pathway which involved an integrated team with immediate rehabilitation improved rates of 
pneumonia.
[36]
   
 
Associations between SAP and dysphagia screening 
Six studies analysed associations between dysphagia screening and SAP. 
[26,28-30,33,37] 
Hinchey 
et al. found pneumonia rate was significantly higher in those who had any screen versus those 
who did not (p<0.0001).
[29]
 Joundi et al. found patients who failed dysphagia screening were 
more likely to develop pneumonia (aOR, 4.71;95% CI, 3.43-6.47) and aspiration pneumonia 
(aOR, 6.5;95% CI, 4.2-9.9) compared to those that passed.
[30]
 Maeshima found an abnormal 
screen was associated with SAP (OR 2.65;95% CI .90-9.72;p = 0.774).
[37]
 Hoffmeister et al. 
found no association between dysphagia screening and pneumonia (aOR 1.58 (0.60;4.15) p-
value 0.36).
[33]
 However, neither of these results were statistically significant.
[33,37]
  
 
Three studies analysed the effect of early dysphagia screening and patients developing 
pneumonia. Palli et al.
[31] 
found that 24/7 dysphagia screening outside the working hours of 
SLP significantly reduced time to dysphagia screening from median 20 to 7 hours (P=0.001). 
Two studies found risk of developing SAP was increased with late dysphagia screening.
[26,28]
 
Early Dysphagia Screening (EDS <24 hours of admission) was independently associated with 
decreased risk of SAP (OR 0.68; 95% CI 0.52-0.89).
[26]
 Bray et al. found a modest 
association between time from admission to dysphagia screen with the longest delays in 
screening having 36% higher odds of SAP compared to those in the first quartile.
[28]
 
 
Associations between SAP and Specialist Swallow Assessment 
Bray et al.
[28]
 found a strong independent relationship between delay in SLP assessment and 
incidence of SAP. Delays in SLP assessment were associated with an absolute increase in the 
 risk of SAP of 3% over the first 24 hours. Delays in SLP assessment > 24 hours were 
associated with an additional 4% absolute increase in SAP. Patients in the slowest quartile 
had 1.98 (1.67-2.35) odds of SAP compared with patients receiving the quickest SLP 
assessment. Smithard et al. found no evidence to justify the routine use of VFS in screening 
for aspiration in acute stroke.
[34]
 
 
Associations between SAP and Dysphagia Management 
Alternative feeding was the only management strategy where data were analysed in relation 
to SAP. Arnold et al. found dysphagia tube-fed compared to dysphagia non-tube patients had 
higher risk for in-hospital pneumonia and need of antibiotic treatment. After adjusting for 
confounding variables, the association between tube placement and pneumonia was not 
statistically significant (OR, 2.2; 95% CI, 0.89-5.5; p=0.087).
[27]
 Maeshima et al. found 
53.8% of patients who developed SAP were NBM with nasogastric and enteral feeding and 
developed SAP after 72h. These patients and those that developed early onset pneumonia had 
the most severe neurological syndromes and cognitive dysfunctions.
[37]
    
 
Discussion  
A recent published review found insufficient evidence to determine the effect of dysphagia 
screening protocols. 
[39] 
However Smith et al. included only randomized controlled trials 
(RCTs) and did not focus specifically on pneumonia as an outcome. Our review found 
emerging evidence that EDS is associated with lower incidence of SAP and supports current 
guidelines that all patients should be screened for dysphagia on admission before oral intake. 
There may be reason for performing later screening in patients with altered consciousness.
[26]
 
In studies that examined association between dysphagia screening and development of SAP, 
a range of screening practices were used thereby precluding recommendation of a particular 
 protocol. A formal written protocol improved adherence and demonstrated higher numbers of 
patients being screened. An integrated team approach and clinical pathway also improved 
rates of pneumonia.
 
 
 
Delays in SLP assessment were associated with SAP with an absolute risk of pneumonia 
incidence of 1% per day of delay. There was limited information about the assessment 
components. One study evaluated the role of VFS to screen for aspiration, one of the main 
risk factors for SAP. There was no evidence to support its routine use during the first 72 
hours of admission. Limited use of VFS in the acute phase post stroke is expected, given 
patients may be too acutely unwell to leave the ward. No study reported use of FEES, which 
has the advantage of administration at the bedside, is cost effective and with no radiation 
exposure can be repeated if clinically indicated. When used selectively FEES has been shown 
to reduce pneumonia rates, improve functional outcomes and is receiving increasing support 
in acute stroke dysphagia assessment.
[40, 41]
Stroke-related dysphagia may be graded using 
Endoscopic scales such as the Fibre Optic Endoscopic Dysphagia Severity Scale 
(FEDSS)
[42,43] 
or Penetration-Aspiration Scale (PAS).
[44]
 
 
The potential for tube feeding to contribute to infection by promoting oral-pharyngeal 
colonisation or aspiration, and other factors such as poor oral and dental hygiene, requiring 
assistance with mobility, positioning, and concurrent chest and cardiac disease, have been 
identified as potential risk factors for SAP. 
[45,46]
 Further research about the association 
between these factors and dysphagia patients developing SAP would improve our 
understanding of their impact during the first 72 hours of admission and potentially improve 
patient outcomes.   
 
 No RCTs examining a specific DSP or specialist swallow assessments and the impact on 
SAP was found. The heterogeneity of study designs, reporting and the size of the largest 
study
[28]
 precluded meta-analysis. Caution is recommended in drawing overall conclusions 
and generalising. Future reporting would benefit from a more standardised approach to allow 
meta-analyses.  
 
Conclusion  
This review found increasing evidence that early dysphagia screening and specialist swallow 
assessment helps to reduce the odds of SAP. Variation in assessment methods and 
management factors (e.g. tube feeding) may be associated with SAP. Further understanding is 
needed on the effect of these variations and other confounding factors, which may contribute 
to the development of SAP during this acute phase.  
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